Abstract-Integration of solar PV and wind in to the distribution network is one of the most promising challenges of the modern power system networks to meet the growing demand of energy. Analysis of the effects of solar and wind intermittencies in the network are vital to maintain the power quality. Keeping this in view, this research paper focuses on impact analysis study of a typical power network with hybrid generation: solar PV and wind integration to quantify the level of impacts like power variation and voltage variation in the network through load flow analysis. Initially, a typical network model is developed using PSS-SINCAL and load profile analysis has been carried out based on the typical daily load profile and wind/solar profile to verify the power and voltage variations extensively in the network considering different scenarios. Results of this research analysis can be used as guidelines for utility grid to provide regulated and improved quality of energy supply by implementing appropriate planning of generation reserve and other control measures in the network.
I. INTRODUCTION
Worldwide energy demand has been increasing from past few decades. The substantial rise in energy demand and increased concern about the climatic change issues has eventually dragged the interest of modern power generation and distribution towards Renewable Energies (RE). Among the renewables, wind and solar PV plays a prominent role in meeting the growing energy demand and reducing Green House Gas emissions (GHG) due to their reliability in power conversion and cost effectiveness [1, 2] .Australia is well placed to utilise the wind and solar PV technologies in to the grid and from the past five years there had been a rapid growth in the penetration levels seen by the grid [3] [4] [5] .In addition, large scale integration of wind and solar PV in to grid is one of the potential challenges for modern power system since it rigorously effects the PQ of the system based on the network design and grid connection characteristics. The level of integration of wind and solar PV supplies in distribution networks is materially restricted by the voltage management philosophies that were applied when networks were constructed [6, 7] . The basic potential challenges of the integrated network includes power variation, voltage variations, harmonics reactive power compensation flicker, poor power factor, grid impedance variation [8] .
Most of the recent research studies focussed on analysing the impacts of the Grid Connected PV (GCPV) systems and grid connected wind systems to maintain the power flow as per the design standards of the network. For instance, in Australia, Lewis [ 7 ] studied the impacts of PV systems in the distribution network and from this case study, it was found that with 78% PV penetration, the voltage level at the load side was comparable to the voltage at LV distribution transformer maintaining voltage consistency. N. Srisaen and A. Sangswang [9] conducted an extensive research on grid connected PV system with 10% and 25% PV penetration levels with respective to the load on distribution side. From this analysis itcan be clearly seen that there was a rise of voltage level of around 0.996 p.u when the penetration level changes from 10% to 25% regardless of their installation locations. In addition to the voltage variations, the observed difference between maximum and minimum system losses at 25% penetration level is in the order of hundred kilowatts compared to tens of kilowatts for the case of 10% penetration. Berk Rona, Önder Guler[10] enormously analysed the impacts of wind on Turkey power grid and from their case studies it can be effectively confirmed that the role of reactive power control of the wind turbine in maintaining the voltage levels of the network is crucial to maintain the voltage proportionalities as per the installed capacity of the wind turbine. Following this literature, an impact analysis study has been carried out in this research paper on a typical power network using PSS SINCAL [11] .Both normal and typical disturbance profiles of solar and wind at minute level has been considered to quantify the power and voltage variations in the network.
The following case studies were considered in section II to analyse the results under different possible scenarios; Only grid, grid with solar, grid with wind, grid with wind and solar, grid with only solar disturbance, grid with solar disturbance and normal wind integration, grid with only wind disturbance, grid with wind disturbance and normal solar, grid with integration of both solar and wind disturbance. Section III summarizes the results and discussions followed by conclusion in section IV.
II. TYPICAL NETWORK MODELLING WITH SOLAR AND WIND
A typical network model developed in SINCAL with solar and wind integration is shown in Figure 1 .The main elements considered in this model are AC in feeder, transformers, PV arrays, wind turbine and load group. "AC in feeder" operating at 66KV with a short circuit rating of 500 MVA has been considered as a main grid source for the modeled network. Typical line parameters; resistance: 0.692 ohm/ Km, inductive 
